cal evidence of small round cell infiltration in the parotid and sublingual glands, but little work has so far been carried out on specific cell-mediated immunity.
In this study the leucocyte migration test has been used to investigate cell-mediated immunity to parotid and liver antigens in patients with Sj6gren's syndrome, with rheumatoid arthritis, and with autoimmune liver disease (chronic active hepatitis and primary biliary cirrhosis). In selected patients buccal salivary gland histology has been studied.
Methods

PATIENT SELECTION
Thirty patients with the full triad of Sj6gren's syndrome (26 with rheumatoid arthritis, two with psoriatic arthropathy, one with scleroderma, and one with disseminated lupus erythematosus), 52 patients with classical or definite rheumatoid arthritis with no evidence of keratoconjunctivitis sicca, and 32 patients with autoimmune liver disease, some with keratoconjunctivitis sicca (eighteen with primary biliary cirrhosis and fourteen with chronic active hepatitis), who were attending out-patient clinics, were selected.
A series of 38 patients with other diseases and ten healthy subjects were also studied.
LEUCOCYTE MIGRATION TEST
Washed peripheral leucocytes are allowed to migrate from a capillary tube into a sealed chamber containing antigen in culture medium (S0borg and Bendixen, 1967) . The migration is expressed as a percentage of migration of control chambers containing no antigen in the culture medium. Positive biological activity is represented either by stimulation (120 per cent. or over) or by inhibition (80 per cent. or under) ofmigration.
In this study results are expressed on an activity index by inverting all results over 100 so that an index of 125 appears on our scale as 75.
Antigens
Fresh human cadaver liver and parotid gland taken from a subject who died of unrelated disease were homogenized in saline, ultrasonicated, and freeze-dried. Protein extract, 200 ,ug., was selected as the antigen concentration, as this was shown to cause no reactivity in initial control experiments. LIP 
BIOPSIES
Five patients with Sjogren's syndrome, five with rheumatoid arthritis who showed reactivity in the leucocyte migration test, and five who showed no reactivity had a lip biopsy performed. These were graded in two ways by an independent observer (JDD). The number of lymphocytes per 4 sq. mm. salivary tissue was assessed by the method of Chisholm and Mason (1968) : 0 = absent, 1 = slight infiltrate, 2 = moderate infiltrate but less than 1 focus, 3 = 1 focus, 4 = more than 1 focus* The histology was also assessed by a simple method of counting the number of lymphocytic foci per 4 sq. mm.
ESTIMATION OF SECRETION
Tear secretion was assessed in all patients by Schirmer's technique, using Whatman No. 41 filter paper strips. The moistened length was measured after 5 min, 10 mm. or less being taken as abnormal. Stimulated salivary secretion was estimated by the response to chewing gum over 5 mins., less than 10 ml. being considered abnormal.
Where indicated the eyes were examined with a slit lamp after installation of 1 percent. RoseBengal. Staining of conjunctiva or cornea was considered to be abnormal.
Results
Of 30 patients 28 (93 per cent.) with Sjogren's syndrome showed reactivity to parotid antigen. One of the patients who did not show reactivity has subsequently developed normal tear secretion again, despite completely fulfilling the criteria for Sjogren's syndrome, including staining with Rose Bengal, at a previous assessment. One of the patients showed reactivity to liver antigen (see Table I and Fig.1 In the control group, one patient (2 per cent.) showed reactivity to liver antigen but more showed reactivity to parotid antigen (this patient also had a positive antinuclear factor).
In the rheumatoid patients there was no correlation between reactivity to parotid antigen and duration of disease, age, and clinical parameters of severity such as the erythrocyte sedimentation rate, articular index, or radiological evidence of hand erosions. Nor was there any correlation with circulating autoantibodies.
LIP BIOPSIES
In the five paitents with Sjogren's syndrome, the mean score was 3 4 by Chishohm and Mason (1968) , 3 6 by counting foci. In the five patients who showed reactivity to parotid antigen with rheumatoid arthritis and normal secretion, the respective values were 2-2 and 2-5, and in the five patients with nonreactive rheumatoid arthritis 1-8 and 0 5 respectively (Tablell). Control biopsies ofnormal subjects showed no infiltration. Chisholm and Mason (1968) (1970) and is discussed in more detail elsewhere (Bacon and Berry, 1972) . The lower percentage of positive reactions to parotid antigen in those patients with liver disease and keratoconjunctivitis siccawas veryclose to the figure reported by S0borg and Bertram (1968) . This difference between the two groups of patients with Sj6gren's syndrome could be attributed in part to patient selection. All the first group had sufficiently severe keratoconjunctivitis sicca to complain about it spontaneously and were already attending the Ophthalmic Department. The keratoconjunctivitis sicca in the liver patients were found only on specific survey and was not a source of complaint. The association of a high proportion of positive responses to parotid antigen in the leucocyte migration test in both groups suggest that the keratoconjunctivitis sicca found in autoimmune liver disease is indeed a true part of the spectrum of Sjogren's syndrome, as suggested by Shearn (1971) , rather than a separate disorder. The finding of reactivity to parotid antigen in a quarter of the rheumatoid patients in the absence of any clinical evidence of keratoconjunctivitis sicca is of considerable interest, especially as the same proportion of patients with liver disease but no keratoconjunctivitis sicca reacted similarly. In the small highly selected series of patients who had lip biopsies, there was a close association between lymphocytic infiltration and a positive response to parotid antigen in vitro. The in vitro method thus appears to be a good test for the pathological changes underlying Sjogren's syndrome. It detects lymphocytic hypersensitivity before infiltration of the glands has progressed sufficiently to produce atrophy ofsecreting tissue and consequent clinically apparent disease.
The finding of cell-mediated immune reactivity in vitro, which correlates with the histological evidence of infiltration with small lymphocytes, suggests that this may have a pathogenetic significance in Sjogren's syndrome. Some support for this concept can be adduced from the two patients who were noted to develop dry eyes a few months after the test in vitro had been found positive. No systematic study of the progress of these patients has yet been made. Keratoconjunctivitis sicca occurs in a variety of disorders which are associated with immune complex deposition: in the synovial tissue in rheumatoid arthritis, in the renal and vascular lesions of disseminated lupus erythematosus (Koffler, Schur, and Kunkel, 1967) , and in the liver in certain hepatic diseases (Almeida, Zuckerman, Taylor, and Waterson, 1969 
